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5 (9) ±|B (8) (^|S^ft:};l43V^-C. ±l^3i^^i:t*^>'^SJ^S3<^^=t=a^pjK 

(10) ±is (7) (pl5^^^fc*5v^-c. ±.w^^tn.mf^^nM(om^um 

(11) ±IB (10) (Z)|E^|ftm^*3V^T. _blE#5ll^fet?i^^^^^^0^fctS^ 

(12) ±|B (1) ~ (11) m^-ftb;^)^<^>lail^m^:*3V^T. ±|Eji1t^^^ 
X. ^(^) (13) - (48) (O^feT^^ ;^ iJ' t>ii#^1-So 

15 S K^W bfc5S?I^lJ:S-:5 < F S K^mUi^ i ^ 0 2 (^If P S K^li 

(14) JtIS (13) (r>%'T^P^^\z.^\i^x^ ±IBFSK|E^^^:fflv^-5Jl^^^^* 
20 (15) Jiia (14) (J:>%f-i:^^\z.^\^x. ±IBFSK^lllcj;oT|B^$tt 

(16) ±ia (13) ;^^t^:*3V^T^ ±ISF SK^^lziffiv^s^iS^f* 

(17) ±|a (16) (Z>^7^^;^^^:l43V^-r. -h|aFSK^^lCj;oT|a^$tb 

(18) ±|B (13) (D%f>(y^^\z.^\^X^ ±|SPSK^|^lia;oTlBit$^ 

(19) JtIB (13) (0%f-(ys^\z.io\i^X^ ±lBPSK^l^^:9-ti-hlBiS5II^S 



« 
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(20) ±m (13) ~ (19) <^)V^-f^^^^(D^•7*^;^^J^^^:*3V^T. -hlB^io- 

* 

(2 1) h7 5/:5^;&5r>;i-:?'y :/:/UT339s ±IB':7;i-:/y >-i/(iT KV';^'lf^=lr 

5 F S K^li Vfcm.mz.m-^ < F S K^S^$iJ5^ ^: . @1t#tr P S K^P bfc^gJl^liL 

10 F s Kmm i^fc^mi^^-^ < f s K^m^^ t . ^itm^ p s k^p ufc^sj^ic 

(2 3) ±|B (2 0) ~ (2 2) (OV^-rtlf}^(D%'f-{:^^KiS\^X. ±IBTKW 
(2 4) ±^ (2 0) ~ (2 3) (Z)V>-ftt^^<^^7^-f;^^l-*5V>-Cs 15^^^ 

20 PS K^l® bfc^^tZli^-^ < F S K+ P S KMmU^t . ^ 2 <7>1f P S 

m i^tcm^\z.m^< p s K^m^^t K^f)>fhx^^^i^lx\^^^^y'^ :^ 

(2 6) JbIB (2 5) (??5feT'-r^^^^::i3V^-C> ±1BF SK+P SK^^§P^-^(^ 

F s K+ p s K^pt;ifflv^sj^J^^f*±l2iiailJ^:9-l- J; i / 2^WT' 

25 ( 2 7) Jiia (2 6) (^^•T'-r^^tei^SV^T. _hlBF SK+P SKI^l^lC 

(2 8) _b|B (2 5) (0%=f-{:^^\Z.^\^X^ ±|BF SK+P SK^P§|55^--(D 

F S K+ P s K^ple:ffiv>SJl^^^}i±MSi^iSgl5:9-tJ: J: 2{t-efeS 
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(2 9) _h|a (2 8) (D%'f-(:^^\Z.^\^X. ±|BFSK+P SK^PlJlJ;oT. 

5 (3 0) ±|B (2 5) (D%f^:^^\z.^\,^X^ ±IBP SK^|itCj:oT|a^$tb 
(3 1) ±ia (2 5) <^^7^>f^^^^c*5V^T. ±IS P S K^MIf|53)-Ji-h|aiSi^iS 
(3 2) ±1B (2 5) ~ (3 1) (0\^'fflii^<D%y^^:^^\Z.i![o\/^X^ JilBUKD 

S K^p UfcJ^lcS<5 < F S K+ P S K^1^§P5^ t . gltf^^ P S K^P Ufc 

15 mmz.^ <^i(ovs YiMmw^ t . nrnwrnnrnk^ p s K^ii x^tzm^ 

S YiMm UfcStJi^l::^-^ < F S K+ P S Kg^^gi5:$> t s M'lt#^ P S Ki^.P X^tz. 
20 < P S Kg£m$|S^^ \z.^-f}>'fvx:j^^^f\.x^ «9 x ^IPx.Tjl»36<)J^^I^^ 

(3 5) ±|a (3 2) ~ (3 4) cOV^-rtv^^(^3feX'^;^^i^:*3V^T. _h|BTKl^ 

(3 6) _h|B (3 2) ~ (3 5) <D\,-^-mf)^(0%f ^ :^i7\Z.^\,^X^ |B^^^ 

t \z.^-^^tixifm ^ tVT V ^ § :^ ^ o 
(3 8) ±|E (3 7) (Z>^7^-r ^ ^ i-*5V ^T. ±|BF S K^p^;l|iV^5Jil^K#:^:i 
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(3 9) ±IB (3 8) (^3fex-r;^^^^:*5V^-c. ±UF SK^m\^i^oX^SM^ti 

(4 0) ±m (3 7) (D^^::^^\zl:$S\,^X. _h|BF SK^ii^^:ffiV^§Ji^g^^t 
(4 1) ±IB (4 0) (D%'f^:^^kZio\,^X. ±mF SKmmi^XoXlSM^tl 
(4 2) ±|B (3 7) ~ (4 1) ^DV^-f^^^^<^^X-<:^^^^^-*3V^-C^ JifBFSK 

10 (4 3) hv^y^i)^^:i-y'V>^VXilf5\). ±M^^:fVi^^it.—:^mm.^(Dm 

mz.m-^<mkm^^t. mmm^mm^n^tm^i:?>mmx\ j.o. psk^ 
mvfcm^\^m^< f s k+ p s K^i^tu^^^ ^c^Ji>^ttT?^^$^-cv^;5^-x-1' 
(4 4) ±ia (4 3) (Z)^7^^:5<.i^(^:*3V^•r. ±|EF SK+P SK^|^^5^-^(D 

15 F s K + p s K^mi^m V ^ j^^fe^^i-hlaiKll^s$B5^^^: ^ sasiii^s*^ 1/2 ^-e 

(4 5) ±:|E (4 4) (D^y'^ :^i^iZ.^\/^X^ JilSF SK+P SK^Silc:J;o-C 
20 (4 6) _bfa (43) (D^'f^ :^ ^ ^^:*3V^•r. ±BF S K+ P S K^p^Bi^'^cO 

F SK+P SK^Ii^^:fflv^6m^^*±l^^^tt^J:5>l^:J;5iKi^^K(D 2mx^^ 

(4 7) ±|B (46) (0%f^:^if\Z.^\^X. _b^FSK+PSK^^l2:J;oX 
. 25 W'^t^'o 

(4 8) JiK (4 3) ~ (4 7) ^^v^-ft^/:a>(Z)^■r-f :^^^'l^:^3V^-C. ±IEPSK 
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5 ^m.^-^t>^ti F s K + p s K^i^j&s ^ ^ ^ zf 7v^mmLW^kW\z.iEm.KM 



10 ik^k.XW^Yyiy!^(Dt7^zf])i^'if^^^^^^Ymm 



■^fcFSK+PSKi 
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i 

mm. p s K^pif^. xtix F s K+ p s K^mmWi^^mir^mmmm. t > 

^ IGlS^tJ' n 5. ^ ^t#^ t> h I-MIB ://HS-^d> 6> F S K^IS'lf 
PSK^iHt^. Xfix FSK+PSK^PIt^^MWU mif#IBi!t|fe{*:dS 

If F S K^Pitm. PSK^^it#. Jin. FSK+PSK^f^lf^fcU-C 
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* 

5 (MW) 10 1 (Dm^^^mx-tb^o IS 2 1 &mf)^v^^:^^ i o i (D^m 

10 10 1 leifi. I^>i>Ribt. t> b< f:i;^/^'< y/v-iyti^. iJ^/v— 10 2 (M) 10 2 
^7>'K1 0 Sid^bJ&S Vviy^ 1 0 4:6S?i^^$tb-CV^6o ^(Dh^y^ 10 4 

Wit. CK^h^yj^ 1 0 4lc«^oT. if#(Z)|B^ S^trfTJ^jiPo JL. f^^^i^ 
UTV^So CD— RWJ^DVD+R/RWlft^s ^(^ h9 S'^ 1 0 4(^' 

X. -T^-f 1 0 1 <Dl^^WL^^ir^(D:)3mit UT^ b'>:/ f^F CM (Pine 
Clock Mark) trJ^^f tiT'^So 0 2 2 A~ia 2 2 C iU^is ^<^®^<^7* 

yC^^ 1 0 KD'm^^TrrtW^^^^ \f-yV\z.\t.^ ^/v— >^ 1 0 2 lc#^-fS 
<^^x 7 K 1 0 3 \z.^^-t^h(Oi)^^ho HI 2 2 A~|g 2 2 Cf^^ ^;\^zf 1 

25 0 2 {Jilt #trlB^i-5"7*W 10 1 ^^\^X\i^^tK K 1 0 3 \z.^dmcr^ 

^Lfh'n^X^^o ^/v— yi 0 2Sr^t#x.5i> iJ^Vv— :/t;'5/ bit*. 132 

2AlJ::^-rillJ:^<^^:n.K^'^^So ClOiZ/V— T't-y M 0 5(t. ^^(D^ 
^-fb. '^J^{iRF{t-^(^MiiiI<7>^{bT?^ttli-^^^^5ttj5|5^„ ^^y^^;^i5^1 

0 im^iM^m^mim^(owmmw^x^^fhx\^^m^\i, RFm-^<^ 
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7 V Kt'y h t ft. g| 2 2 B fsi^-r^fc, mm(D^ >^ K i o a 1 o 

0 2{cih7s'^>'^f latfe&o^^^Ki 0 sidfest's/ b ^^m-rs c ^ :5stt} 

||UT%^V\ X, FCMft. 02 2C^^::^-t1tfC^7^/^ 1 0 4<D!>;^-:/y>' 
:^ 1 0 1 JKO^-fieiErii^Jg-r S i 6o mfi> rtbbSr!;^;^-://^ 

20- dsm^feSo 

#:(^m^ft. ^*(Z>Mle:;i(D!>;j-7'yv;iS:j^-t-;5„ Z.^hWMii<h\M^'^o 

1 0 4<^>^/M7/v-;^iR]ftlt^o@-r'iic-et>«t3J^.ev^u Ji^i^i^^^ti/ 

TV^Tt>^v\ rnTdt^ iMSi 2jiio;^/^'1'7/^:6sS^bTV^5i:%<??^lJ;^ 
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10 X. ®S-> iJ^;^-^ V ^^^\%^)\^-:r 1 0 2 4;i?F^^-r^ ^ h m^^^^tK 7 :^ K i 

0 3i;i?^^uTt>://w- >^i 0 2(D^hiz%ti.m\i^im<. m^^(omm: 

d>fe<z>^7^;^4:^fiJPD lli-CS?fei-So i <^ 4 

20 111 mt^^\zrf^:^^ 101 h 7 5^ i!^ 1 0 4 (DgS^tR] ■^rti/tciii 

ii:;^lRi 5 4 o l;itb^ hfiX\^^o 4 :$^#Jg^^-? ill 

1 2l3:J:oT«E{t-^};i^m-r6o SBE^m^tLfdt-^fi^^oill^lHlS&l l 3 

TA+B + C+DJ (^|||#^:^<7){gj^J^{t-^-efcS„ b7yi?':3^7'-'ft-^fi:7^y 

v'^y/Ht^^:t>V^5;6S^ r(A+D) - (B + C)j -e^J6s^S)^^S{t-^T-fcs„ 
y ^—t> :^=^'7—^^\tt^MM,^^(D^^ r(AH-C) - (B+D)J -c^&s^s 
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m:i^:^ti^o ir^ r(A+D) - (B + C)j <DiiJ^&<t#-CfeS, 

uTt>^v\ x> (RF) m^h\.x\%^^mr^'ism%'Q^%'r'^^ht% 

^ (PD) 1 1 i(D^#j?^titiiw(^M(;i|5B;£$tb5t><^xii?fc<. ^if— 

P P (Difierential Push-Pull) So h 7 y n 7.^^%^ 3 tf — 

A-T??!!^-!- S ;i i: t) "C^ So h 7 ^ ^ 7 — {t-^(tD P D (Differential Phase 
Detection) ^-Ct^^^J^jiV^ :^7>^mt*-:^-r :7ai5/i^^SiJ(^>^^^^ 

15 Ji»='?>^^$tl'T^>^V\ 

So nm (a) lC^l#_h(^^/ b— ^p(^5^J;V^S IN^^O^^-X?, ^ 

20 mmmmm^^^Mo mm w \^7i<r2mni-mwf—^x\ &M(Dm^ 

e^^y/Ht-^fi^KT^x— ^5^^^:^;^^l-TV^So l^m (c) {C^i-3#gJiFSK (F 

M) ^p;asfiS^^^fcl>^;^-y/^^&3#-C^y >-oi/2^^fe^^^v>fc^-T? 

fcSo I^m (d) l3:^4#SJ:iPSK (PM) ^P. I^S (e) iZ^5^B 

fi/=t=3^y^p. mia (f) iJi:^-r6#@i4MSK^p. mm (g) i:i^i-7# 

25 BfiON-OFF^p-efeSo ^^^J^. XM.-i!fih^tcib^^MM9U^^^^Xi-^^ 
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10 Hffllt^tU i: T K w;^1fWf:Kffi^ bT*5 , Jilt ttfc 



B p F (Dwm^ i: 6 t^T\ n^y^ (Di^mi^^M^mi-ftui:. mm^nn t 
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1 o<^)T K w;^=lr^^-^SfcfeliimK o%<^-fe 5^ bolt #Sr* i 2!t)6„3^lei. 

x-f 1 0 1 ^^:>tU^ 0 2 4 lc^>>;r7'/v^gtJ^<^ 5 P 

SK. FSK. FSK+PSK iP S K t F S K(Dm.^'^t>'t) ^^V^;5o 1^2 

20 Giz-ilc, :i(Dm^(DM.i^mj:^ Mrzf/vm^^^o 02 6 (a) Jj:#^#t<^# 

■^#x (x = n — 3, n— 2, n— 1, n, n+1, n + 2, n+3, nH-4) 

#-^T?fc5o (b) ici^-r J: 5 psK^i#n^;l^^ll^^MX"efc^B>aso^ 

25 FSK-lt*#ni:#n+ll2:. iS^i^^<^2ft(^^» (l/2^ife 
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^-t?fc5o l^ia (g) FSK+PSK-lJi. #nt#n+llc 

10 K. X. ^tl.b^m-^fcFSK+PSKirjJSfeD. •f:<^jl^^1*mi t^^5^ 

2 7T-feSo S2 7 (a) 111:^1- i p ICl. .I^»3lt^$|i^ # O - 3 . T KV;^1t^ 
lf|5^#4, 5. Ji'If^tP^#n, n+1. ^^m«51JS^i:bTV>5o 

$B<^i^ii§P:5>-e 4- 2 {ii:-fWt-^(^JS^^sSLtu. n y ^s— ^6<3 \z.%. ^ 

20 SK^P. ^1f^}:3^ail?Sj^^<^PSK^lS^^UTV>^„ I^HI (c) 

^ 5 l-x '^ype2 (Or K w;^'lf ^lH5f*s i58^iS 2 fgJ^^cD F S K+ P S K^l^. S 
^t#l?Pfii5SII^S^^<^PSK^^^^UTV^§o P0 (d) iC^-r J: 5 T^peS 

(OFSK+PSK^fi^^U•rv^S„ I^H (e) Ic^-T J; 5 iCl. ']inpe4 <DT K 
25 ;^1f^$isti. ^^(n> 2 l^^fflO F S K+ P S K^lis ^It^lHStti^ife 2 i&jl 
^<7)FSK^-PSK^li^;^LTV^S„ IHia (£) ^^jZ&f-^ T^peS 
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m.ir^t. mti{i^f^^^!^mmmx*mn^mtr^:Lti)m-^i.\i\ fsk 
5 roj t rij(7)ifc*yb 'ls^^Sie:^s|-e s ^ jLfiis^iij^ i mm^-^mfi-r 

-e*&^i-5o ;ir^6*)l-J*> 132 6lc^-t-PSK-«^F SK-2^ FSK- 3. FS 

K+ p s K- 2 mx\mm. i js^-e^-r s t^^-f yo^p^sr^ v ^s t \ 

m2 7 (b) ~ (e) l::^'iypel-''iype4*t?ti. |^^1f#|f|JlCl P S K^Si 

m^m^m^tb^xh^mx%^(ox. psKm^t-t^m^i-th^o psk^ 

02 7 (f) td:^ Types 1 ^ 2mMo:>F sK^mximmMmt X^ti 
m^^^u ^(Dm^hs mm (b) ~ (e) i:i^ir tmmi^mmm 

^(Z^lfe-dS^IJ-efeSo i9;5^^S2'f&^»i<^FSK^ffiVNT^^V>o -?r(D^lfe, 1^2 2 

A~|l| 2 2 c{;i^i-j; 5 fi^^y bm-t^F CMi;iJ; t) Ill^1t^lFP^3^^UXt>^ 
25 v\ ^/w-:/fcrs/ M 0 5 ^inS8<t-^i UTffiv^^^^^, ^/w-::f tf^y MO 
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10 



20 



D - R OM ^ f*^:^^ o "CiSv ^<o-e, ^1 ^^JSiJ<^:i^fe{iSM¥-^t-^ W^/l^t? 



x\m^^¥mmx(OT Y}^:^mmmmm^^nfz.^i M.w-m\z.\twmm^ 



t-efc-So rofcii)^ 3^iy.Jb(^ROMx-f Mfei^iT Kw;^1f^ 

^mn^^m <^D V D - R OMTi*. hvy^-^^^t •:fMt?^ Vf^\(^(DX\ T 
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« 

■ 

^fti^fe^S^^ffix-f 10 1 i:ia^w';=^^ i o iT*3i'fbbT*5< :Ltx\ 

S.tJ«^ 2 omp^^ 1 2 2, 1 2 3lc:*3V>-Cs ^^ZfMTi-^^tl^mm^^m. 

m. tsffi-rso HK^mis^^i 2 2{^:*3v^T^i. ^mmmBatm]:^ 

20 J1J&#:(DS2P:J^ n >:/ f 1 {f #^^V P S K^PIH5<^^I® ^tjJ^di ^ o ^ 2 

mx.}-^. mmin^wp sK^m:if^xhfi\t. ^Komm^^i 2 2 (Dm 
25 tim-^^T^tvxmmrt^o ^<DA:hm-^(Dmm^^^y^m-^i^m'^\f^x:^ 

60 mmwmMom^^^ ^>-^:tW!^K. ^^^y^m^^^t7>Y\^^ f^y^ 
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jJ^ 1 0 1 T^-^^^-^^y h±(DT Vl^^^^^Uii^MM^tiX^^^^^ ^ l^^-^T K 

it^^=^m:r5fcfe<^if^^i±s^si 6 io^a^^^^uTv>^„ 02 g^f. 

112 8^1^— ^^^(0>^ni/^t*, |g2'8^I^ac^migT-feSrcfe. i¥^5^^mi^t:i 
10 ^mt^o M 0 5 ^IrffiV^Sm^ (El 2 2 A) ^ 

ttl^^^fci?)s T^jf-^Ji-fei^^^l 2 Otc:J:«9 Ta+B+C+Dj t^WSK^^ 

5o ^^-KtfixMOe (1^2 2 6) ^FCM (|il2 2C) ^fflV>5#^JiMt 

-^^M^;6^fe^m^^6:/c:J?)s A;^it-^t:i'fei^^i5' 1 2 Ol;iJ;t) r(A+D) - (B 
15 Ji bT t> \ i^^^m^^ 1 2 8 -eti^ o 5. ft -i-liiS^^V ^TA;^m-i-=S^1^ 

#^1 2 8l^'eil5fi^iIE^tTJ^.fc;tti^V\ T Kv;^1f#^W^^i 2 5^^tt^ 

^iil^^ 12 6 ^(D^^ 5: >'^'ft-^;gfe^4>. ^ 1 2 (T^^gp^^ 12 2, 1 

20 2 3 . T K V':^1t#^m#^ 12 5 a^^lt^^ffl^^ 1 2 6 (i. 02 8 (Om^h 

3 0 fi, ^ CI iJ^i^^^ 12 1 (^#^JfeigS«^<^:/n V ^^^7^0 HI 

3 0 ^^:*3V^T. !:7;^y/Mt-^f*/'l' X^5>^^^^FBI[r•^^-ev^Sfc^^>. B P 

25 L L mj^ 13 2 l3:T^raW;^l^ (7> / ^ X (i^? y iS? ) Ufc^^ Ufc^^K#:# 

« 

m^l 3 2(DA;^m-^ti2^t'ft;bTfcoT^j^V\ PULCK <t-^(ix^— 

(Duty) 5 0 ^iRBb?S^v^fc^^). !j7d-::^/V'^^SE^J; «9 ^^v^^»^^^UT 
=^^-e:$^Jil^© 1 3 3 {21 J; 9 \ / \.(r>n^%.\o^n-t^ ^ t Xi^y^TJ^^ 
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^:=.t imi^ uv\ X. PLLCK m-^\'tMm^ ^^-r^fcmzL f 1 m-^ 
^t. i/Lti xuiia^mitx'^ ^ L. f 2 m-^i^ f 1 it^x y> -m\ ^nmk^h 

1 Xf^iH 2 (^mP^^ 1 2 2, 1 23 -C^-f-^ ^^Zfjl^m-^t. n 5^ ^ 

10 {i#>b U < l^iS^if' n i/ ^ if -^1^ ^ t \z.j^htlfcJEm^ ( S I NJS : Sinusoidal 

Wave) m^mtcDiim^^ib'^^^m'v. iPLLjcKm-^(om^^m^ir^o 
y^/V'^'^F L Lm^ 1 3 zm^mMir^ tm-^(Dm^i!)mi[Tr^i>K n i jut 

02OmP^mi 2 2, 1 2 3-^ii, ^^y^/l^^t. ^^n^y'i7m'^hV< 
15 V vgP'14ti^#S Jt-Cl^:^g ^ w t?. -e^tSli^^m 1 3 6 19 . PLLCK 

;z|s:^J-eti PLLCK {f-^^OdS-rS^SM^UfCo -(ibtePM^^l 3 6 
<^^IM^PLLlil!^l 3 2lc^mUi:t>m^U -eL+BPS^^l ZQ\z.^mU^ 

t 

20 132~135-^SI S I NiSlS^IUI^^^-CV t> \ 

UZ-wrTo r::T?ti7^/Wt$^^BPFi:U mia (c) le:^-r<t5i-x ^lilfPi? 
BPFti^;^^sgy^xv^6:®^t^^bTV^6o PLLEI^l 3 2^<DMib\^xn 
0 (b) i;i^i-BPFm;^3^2jil{fcUfdt-^^^5m^. 1^0 (c) l;i^-r^(^ 

» 

25 2jii<Wf#{*^ 1^^ (a) {iI^t-l>^://Ht-^<^^lilfP(^#3£ (1113 1 (c) (D 

AKom^Pi) •r*#^^^;lSIi^TV^So PLLia^i 3 2Ti:i. ;i(^SLtbds 

b < J^7^/V'^fcfcl;t>mHSWr^^^i-^;^;{^«-i-T?P L LIH^ 13 2 (O^fetB 

Jt|5®!jf^^#Jh-r S J: 5 l--r S J; 5 i-t-^ ir. PLLlHlj^i32 (Dlijf^^^^i;i 
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I1I3 2A. 133 2B. 03 3S.Tj«ia3 4^fflV^-C, H 1 S.TJ«M 2 (^^P 
^mi 2 2, 1 2 3 (Dibf^^tai^-rSo la 3 2 AS.TJ^ 3 2 B Ji. f^im^f^2 
5 (DUM^^ 1 2 2, 1 23 (Dm^m^^-t:^^ V ^ 9 s IS 3 2 At^T-T^ 

fifi^tufc/-f x^ji, BpF^(^7-</w;? 1 4 i-e^-rSo — ^^^n 

yi5^ffi#^7nle:, m^m^^ (SIN) 14 2-r-PIJl^^^<^S I NiSm-i-^;^ 
10 i-So ^:<7>e';^-:://Wf-^^ s i NJS«-i-(D 2 o(Oit#Srm#^ (x) 14 212:"C 

(xv^iJ'/Ht-^) irSINmt-^ (T-^n^^ft-^) (D^fmfm^^(O^X-h 
15 «t>3feV\ m^l 4 3(7?tti;^^^^(?3^^ I) 14 4T#^0^ 

m (CLR-e^^ti.^) (^^) U •^ly-:f;V:^—;VY (S/H) |lli^l4 

20 W:;tJ$tb^ c LRlc O^Mk^tbSiill&^^^^i 4 4 (D{li;^3^Ji^'-/v K-TSo 

^^T'}:i;^i; < . ^m^(Om^ S ^ UT % \ C L S M P ■^J 1^^^ 
■ 12 8 fcT^^^So 

}V (A/D) ai^/^— iJ^l 5 2};iTft^<bi-5e ^itvfi. ^^ilx-f^ 8 Ify 
A/'D=i>'>^— ^"e^V\ A//D3>'/^— :^ 1 5 2 n 5^ 

PLLCK {t-^<lr5>^^ 1 5 3 1? 1 / k Ojli&^fc:^-^ Ufc^i# -TS * 
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^©ROMl 5 4\zm^^^X\f^^f—'$'%m:fJir^o ^KDROM^f—^itS I 
OMl 5 4:7!)^^mti^tltcy'—$f^mM^l 5 5i^XmMm^\^. r-^xiifif^ 

5 hnWi^^^\ 5 6, if:/:/yV/jN-/V'K (S/H) m^l 5 7T'^^m. i^ 

PLLCK {t-f-(^r9-)lJ:b 1 / k ^7 ;t-://KDig5^?^Jl^ t> U < tt^^jl^lc-a-^i^-^ 
TA;^ ^tvtbfi, % \ 12 2 Hi^>^ 2 (^mp^ai 2 3 lct>^^£:-c# 

10 ^1 oy^^Wi 1 2 2 i n 2 (^rn^^R 12 3 <nm^^ 1 o(D^^^-e^mi- 

5& 2 ^gjl^<D F S K + P S K^P$U(^ R OMx" t*i^5^JS^ia(^ 2 ^(DmM t 

HI 3 3 mi (DWM^^ 1 2 2 i H 2 O^p^^ 12 3 (oWiVF^w^m-r ^ ^ 

15 ^ ^'i/^-Y— hT*fc^o la 3 3 ft. Hi (^^^^ 12 2 ill 
2(D^p^^l 2 3lc:3if=>d^*?^'ft-^tr. ^>«r^UTV>^ (f^, 03 2A<^T-^n 
^^lHl^(Z)^fyi?m?gi-5)o 13 3 3 (a) tfl5t<^ll«'l*^tB 0) 

20 ^;i^-C«p-t-5^S?i^^:^-ro X, S3 3 (b) :ir:fMW-^COmM. 133 3 
( c ) J* f 1 {t-^<^»^^-t"o 

^-f. 4'^oiii3 3 (d) ~ (g) \z^irm K^um^^i 2 2 KmM-r^m. 
m^mm-r^o ^33 (b) iJi^-r ::^/Ht#<7)«8^^fefei$>;&^ e> ^ ^ ^^fcs 

a 5/ ;^ -CfeSS 3 3 ( c ) f 1 m-^^^i^. m^^^^ 14 2 "CfM 

25 3 3 (d) fc^i-S I NlSjf-i-^^^So ^(Om.. mS3 (e) iJl^i" j: 5 

m^l 4 3 \z.xi:p^-f}Vfm'^h S I N?K{t-^^;m^?ll#i-So 

<}i%\\ 03 3 (f) ^b\z.. 4 4\z.x^mmn. 
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— /wF (s/H) lai^i 4 sfcLT^^^m^i^i^y/i-u 

-m\<ltJ:'ofc0i>^ P S KMm^ <fc 18 0 ^^J^io fc^e^^ UT 

Kffl;^il*-il!l<^P SK^i^giJ^ss^$t^/■CV^^„ ^imi 4 4 <d c L Rjf-^ . . 

i^>'^/V'3j^— y'l' Klell^ 1 4 5 O SMPit-^fi^ iH 3 3 ( f ) lC:^-f J; 5 fc, iH&i?- 

^^T^/v-jj^-zw K (S/H) mtiit'^K. roj •^■f-i^'f ^;^:/-clbf^-t-s„ 

15 /vtJn— /v- Km;t»f:3^^s t m w^/v- c+iai) ^s^^w ^n^o r i j 

(DX^xii, -^i^-ffvi^—jv \^^)vhmct^<ox^m:t^ ^ ^ 

P S K^p t F S K^p(D7;^-— ^ % 1 <^^P#^ 12 2 V^tt 

•t?t>miSf4Rltfei?fc'5o U;{)=»UMlJi|l2 0«li^mi 2 3^^lt5wi:lc:J:!9. 

^fclJl, TSOig 3 3 ( i ) ~ ( 1 ) \Z^'tW> 2 (^IIP^^ 12 3 {JliSaii-^jS 

j^^mm-r^, mh. ii2<^^#^i 2 3■t?^*^ ^7^j^(^2'ftji^T?fc^Fs 

K^P^^mPi-^fcfel^. f 2m#^:UTiga^&<^2|^jlS^ffiV^50-C% 111 

25 3 3 ( i ) l^i^J; 5 iJis mMmM-ir^ s I N^^liiKillifet^ 24&^^-cfc6, 
^^§^1 4 3s ^#^1 4 4s K (s/H) i 4 5 

lom^lHlJ^l 2 2i:lll&llCt?feS„ iS5llJS0^-e<^)mp^mt*-^n-efc5, 

3 3 ( j )s S 3 3 (k) Rnm 3 3 .( 1 ) fts ^^1 4 3 ttl:^^-^-. ^ 

14 4 (^tt^;^ft-^Rt;«1^^^7°/^^^;-/^ K (s /H) lUi^ 1 4 5 <z>a;^3m-^^^i-< 
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3 3 (1) (o^a-zffy^^-M-s, Q(on^(Dm^t:^x^^b. 'f—'$' roj. 

S 3 4 ^1 1 2 2 2 (D^^m^Wt 12 3 <z>S){^Sria5^i-S ^ 

10 gufci^^^i", 034 Ei33^ n-'W^(r>mm\-immt^o m^A^^ 

T K V';^1f ^IfPJ^t^lil 3 3 t m So T K V'Xlt#§|5(0 F S K+ P 

SK^Pf^i. -^yx-t^x-iJ^ roj \z.^\J^m.2BmMo:>t7^-:r;v (:kmm. f 

■^fc) (^) ^^:M•JS$ii:TV^5„ ^1 (^OT^^l 2 2 0!>:^7'/^#-^# 
15 6 , 7 (^m^i^mfix -r-i? roj, rij milt^fe-r-^a^f^S, — ^b". ll2(Dm 

1 2 3 (^^^mt*. X— ^ roj icMUT+iaii. y^— ^ rij ic^ut 

-{111 i: l^^felii^-fbi-^o f s k+ p s K^po^ii-c^i. W.icom. 

20 t>0"Ct*J^^V\ 

f^. FSK^^R-0«FSK+PSK^p^5^n7i ^^^l3&V^aS^CoV^T1S 

^■l-m^g U-C^s < o x-r^j^lOlt?. ii^h^y^f^e^;^-://^^^}:^. 

2 3-c^tfci-r6<^fis £ 2^t-^ji^fe^^(D^+aT'fc5o ^^fMaiiS^^com 
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2 B^-c^?!!^ ufciu^-e^is-rs t ^s-e# ^ mill-. Jiit^ifPi- p s 

i^^F S Kmm. F S K+ P S K^pl?*&^$tl/fcif#^>miSi"'5 ^Lti^-Q^ 

ms 5{i. 7^-f;^^l 0 ic^f^y^l 0 4^?^^i-5>3tex-f:^iJ^?F^^^©2 
15 0 1 o 5/ a-Tffc So la 3 5 IC*5V ^T. :$fe-f . n ^ 

m^'m^2 0 2{iX'f;^^ 1 0 i(^til^tt#^T:^-fe;^1'(D^t^@^eii:^&Cfcif 

^ n y^m^^%^-t^o la 2 7 ( c ) Type2 Id^l^* 

20 y h «g3lltlSJiifellc-Cfe5> f 1 ^t■^^ «g3^^S<^ 1/2 n^mr^h 

§ f 2 {f-i-cD 2 S^(^^i5^ rjy^ ^^"f-^o 

^(Z>^^ n y :5^it#^ t> b\Z.^ SI N^gtlS^lilj^ 2 0 3, 204 -Qn.^^ S 

IN^feJl^ft-^ (f l^t-^S INilS. f 2{t-^S INig[) ^^^i-5a X. OSfc 
1 8 0^03^id=a^^oPSK^^X}*FSK+PSK^11^7;^://W^^i-S# 

25 ^\%^ S^IlliS&2 0 5, 206 "C^ltLbt^ S I NjS^jt-^^^i!^^Ufdt-^>b 
^^i^fSo ^ttiJJL^Oiita. m^U. 0^. 9 0^. 18 OS. 2 7 0^^ 

K^Ie15&2 0 5, 206^. -ft-^^^^tfftjfe < i^^^^J^c^'^^^:t@{^^#;tSIlIl^ (j4 

icis^^x.ttji^v\ \z.\^x. s I N?g^^ini^2 o 3, 
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2 0 4. Sfell]^2 0 5, 2 0 6 (^V^iifita^#IlI^) •V^^tltc^-^}-^. 

'^m(omm^2 0 7~2 0 9-eM^m;^^^Xx mmmm^'^T 
m-^a^mmti ^^xSo ^mi^ 207-209 t:^mrr^mm-^t uxti. 

3it?.tiis& 207, 208*^^ (D^mtim-^<o\ ^'mib^f)^mffimti ^ 
10 mk.it. m2 7 (c) \z^-r Type2 (Dm^Ki^. mmwnntmmm^uMe^ 

mmU^<D P S KUm^ T K V-Xlf 1/2 F S K + P s 

^smmmz 1 4?*. i^--if^i^2 1 1. ^^^2 1 2. i5'$!]^tHii^2 1 

25 igpg^ 211 ^iJlilHl^ 2 1 5 lilsl e> tl/s ^Jg(Z53fe^^%m^#t3-&T 

$ jl^^j^o^^^ 2 1 2 P iJ^{t#l;:^-^v >T if 

y^lOA ^Mf^^o "=^—^^^^^2 1 5 fix 1 0 1 ^Sfe-rSIU 

1^2 1 3(DmWMtfj:^y^\^:y y^^/i^'e—^-^. yt^^2 1 2-C7='-f 1 



wo 2005/004118 



PCT/JP2004/003420 



53 



0 h^m^ir^mWMtfi:^'=e^^(D^mi^W^'t^o % 

5 Sij^ 2 1 3 ic: J: t) x-f 1 0 1 (DmU^'t-^Ws^^l'Xh. tft^Wi 212 ^m^^ 



10 ^S^^«J:t)MiSS<^)l-'^f3fe> ^NA (NumericalAperture) OWi^X^^ 

* 

20 S I Nm^W^2 0 3. 20 4^. R^m^2 05, 206. 5S^I1I^2 0 7 
~2 0 9^^fi^^;l^fil}MV^ l/^1fiSll^2 1 l^(^m;tJ^7^i^i5'/l^/'r-^ci 

:i<DX^\^. %'f'i:^^l^^n,2 0 iti. %y^-^y V^miX^X^^^:^^ i 

^10 4(D?fM^S-grtgx-fes„ ^bT. ^^^2 1 2© Wif^L(D3fe;^7K^/ h 

07^w:^^i 0 i±-c?{^R^'(itg^lr^;tT 1 0 i(0^^':f^):yif^%^ 
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• xf^ia^rajm 2 13 (D^—^t. 2 1 5 }ei<j; D ^mu m^wc 

S I N?SI§^I1I^ 2 0 3 , 2 0 4 S.t^S*sIe]^ 2 0 5 , 20 6 (^V>tmi=i^# 
al^|lli^2 0 7~2 0 9■T?^mU•rv^^o 

^#:?^^^^^CoV^T. 0 3 6^*1^:^0^-^50 ill3 6f^. ^7^^;^^?i^^^e 

IP^. m 3 6 (;i^-t- J; 5 t^x f itt#s IN^S. f 2m-^s iNJSs 

K^y)mm^2 0 7 — 20 9T*^i9#x.T^^}iittl;^b (y^T^yzfS 2). ^1 
15 %^;tTh7 5^^ 1 0 4©e7;j-^ll (;^7^J/>^S 3)„ 

S<5V^TFSK^^1, PSKi^^. ^V^Ji, Cltl/^^m^'o't^-^fcF SK+P S 

20 mmwc<omti:^ i:L<Dmxn2 : d. f i«#s in^s. f 2m 

#s iN)fe©2o<om-s-^is^u 0 3 coif ^{t-§- ^ UT. ^mmmsmm^x 

25 m 2 ommt-^ t uTJiit^^ffl V ^Ti^m:^ ^(^i±i;^ vtcm-^ tfim-^ 
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• 

15 (Dm^^m^m^F sKmmw^. psK^pit^, xf*s fsk+psk^ 

P S K^Pif fg-efcS^^iCl^ !j7;^y/Hc:tiT Kl^^'l*#^> F S K+ P S K 

^mWit^d:^m'^:^i^BUSOH:L-o\f^X, HI 3 7 ^^fi^UTmi^-T^o 133 

25 3 0 2^, fcf5/jJ^Ti/:/3 O 2^^WrrS^>— iS^^X'f^iJ' 1 0 l^m^ 

^ii:^ :^ t:°:/ K/v^^^ 3 0 0 ^<^^^o^— tfix K/^-^—c? 3 0 0 
f T i/:/ 3 0 2 Idtt. i^-f'^^^ 3 11 1 . l^-if^^:^ 3 11 (DiU;^ 
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5 %iim^%m'^ (PD) mi:. PDiii (o^Mt^^ I /Yw§k-r^ i / 



15 



-^5^3 2 1 0 i{^ia^i-5l*#^(JlJii!f-f-'fb.^m#<^^^^tT>fe5 

10 ifi^^^ 3 2 3 Tii. tufB-lf ^ij^^ b-rV ^ 1 0 1 \z.m^^tL^\i 

xw^^iJ' 1 0 1 -^(D^H^^icfi, u—'^mm^ms 2 3fiV'-if^ifc:^3 1 1 

'ft-i-t-^^^tl.^o ClOPD 1 1 1 ^1 I/V^^lil^3 1 6«— #:^bbTV^-C% 
^(O^. jl^#^(D!>:i->^VHi-^:^ffi#a3 2 4. RF<t-^3 2 5. 1^— 

n^n^^ i^^y'Mt-^. RF^t#^<?^^ffl^-ov^T^im)o i^a. pdi 1 1 

m^^3 2 7 i^Ml^tl^^o mii4t-^^^^3 27 028. 1329 Sr#Rg 

UT Hu3zE bfc'lf^^til^g 1 6 1 §^«x.-CV^T. lH^if-^T Kw;^1f^^:J^n 

^-hrs— 7 3 2 l-^:3i:/=i— ^3 2 2lCT7'-YX^ 1 0 1 ±(D^}^i^W:<D'^Wtlli 
m.\Zi^^tl^o ^ni/:5^<t-^{i, ^n^-a— j5^^3 2 2^DSP3 2 S-e^-^ 

^Jfe^tb. D S P 3 2 aXU—f^cD^y^t^-y hiD^Ut i^SiO^H^&^b 
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fc'^/^Tyr 3 0 l^T^'f-=>.^-'9 3 1 4 <^^Sbfi:Srill^ U WiWrMWi^^ 

UT^-^«J^^ 3 2 9 J: 9 >- K/V^— ^ 3 0 0 ©IH^ii^^f lH^t-So 

•r-f 1 0 KoS^^lcti, RF=^til#^3 2 5{c:J:l9:7^/^J?^ffiv^-c^^ 

10 b<«-r = '-:^3 3 0-Ctt, RFit-^d^b^civ/j^^^ttliiUT. w(D:J^nv/ 

i7 ^S^m <D^2pft^ ^ -r ^ P L L IHIJE& ;fr V ^T t> \ S^lt^tii^^ 'T 
Ari^^fn— 73 2 l&iir^TrJI'^l^tet^^XSo ^ 3 0 1 (Z> 

LT. tr T y 7" 3 0 2 icffis $ tt;rcHuxE(D^^^ii j;?)7^-<;^:J^ioi ic>^ 

bT t> l^— If ^^RSIt UT. ^<Z)SM3fe3&=' :^:^101©h9i/:J'104t;i 
20 :^t±l-r 5 w i: -So ^ UT. ^ilif 3 2 7 Ictilf^^m^® 1 6 

^^=1—^5?' 3 2 2, DSPS 2 8lJ:Ul;^$ti/^<^-t?s w(D^f-^(J:S<5v^-Cx f-i 

25 ^x-r ;^^^e3 0 1 ©it^i^wss 16 1 ■^^^Ti-5>^t#^tli;^^^:ov^T 
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tbW^^xiy^it%--^^l.(,y^'r^y':fSl l).lll25.U?B2omp^^l 2 2, 

PSK^Pit#, yjit^ FSK+PSK^ll'lf^^:^tl:lU (,y^'Ty:fS 1 2). S 
5 If^^W^^ 1 2 6 Ji. 1 0 1 ^^IB^^S^®#5t■T?#|5iUi^^loV^-C 

^^12 6T*i^U'CM1f^^^Wi-6 (;^xy:/s i 3)o 

15 •^-l:t>i:tCl!j7;«->^/Mt-^d^6>FSK+PSKgg|S1*#^^tbU P^^W^^l 

:^tb^^ 1 2 5T'F SK+ P S Kigp'lf #©ffi;^^i^b-CT K w-^^'lt^^^W 

t^^oT. ^n;??. iJ^{c:3tV^FSK^P. PSK^Ii. Xt*. FSK+PSK 
20 WiW^^^^ 10 1 ic^lf^^Sr^yfi U x^^gS 0 1 <Dlt^^ 

W^Sl 6 IT'^^tUUT. ^X'f;^j5^^*3 0 l-eT^-lr;^>^'(^|Biyi(^^t^M:a5 

X> P1f#^FSK+PSK^P, TKl^:^'lt#^PSK^liU Xti^ Mif 
^iSrPSK^li, T Kl^;^'It#trFSK+PSK^liUT7^^;^^ 10 1 
25 U ^itbbOlf^^^x^ ;^tJ^^e3 0 1 <^1f#^m^»3 0 1 J; 5 

« 
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10 



16 



20 






'\Z^ h^y^-A^t^:t^V'^-f^\^X^y). ^(DC^^-f])>^it—^^^(;)^ 



25 m\<im-^<mmm^t. mmm^mmm^t 



vtctmizm-^ < F s K+ p s Kmm^^t \z^7!)^tixm^-rtiit. ^ ^ h 



wo 2005/004118 



60 



PCT/JP2004/003420 



t>i£<^x. fetus, 



5 Hi-x ±iaFSK+PSK^picj;o-ria^$^5^'EL'l*#(^ft^^#3^^fe2 

< ' ' * . 

HlJlx "JilBF S K+ P S K^^IH j;oT|5^$tuSm^^#<^ft^ ^iSi^i^ 1 



X\ PSK^pUfc 



;-^< FSK+PSK^p$R^t> Il2(^)'lt 



20 p s x^-km^i^^-^ < p s KEp^:$^ t \z.^7!)>fhxm^-mit. m 1 

tJ^n:;^ :^^3:^<^a®t>^^v^F SK+P SK^pi. ^u:^ ^^c:||v^ 

m 

So 

^ a ;^ ^ 0)l^t;:®l!.b-f^^bT:^ttJ-e# 6 F S K+ P S K:^X^m'&.^ 
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^ UT. ^^il:^^$tb3^J;v^^'jt^^i, F s K+ p s K^pias^it-^i-- 1 



10 m^^mi-^f^. ^'mL<omi\^ih^l^^^W&-r^:Ltii^i:.^^\z.tii:b^ 

J: y) w^-^^m^m&i^^-r^i-i:t^x\%^ i j^^t?f s k+ p s 

Xx ±IBFSK+P SK^ple: J:o-C|Eife$tt6^&1f^<7);S$ ^^511^^1 

« 

S K^P bfc^^lclS-:5 < F S K+ P S K^lilf|55> . S'it^^ P S K^l^ bfc 

< ^ 1 O P S -KMm^^ t . ^^fi^J'il^^lt^^ P S K^l^ \^fcm^ 
\Z.m^ < ^ 2 P S K^li^^ld^^d^tLTJ^^-rtbf^. Jti5zfe(Z)pi y 5/ h ^^Si- 
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K^p Vtcmm^^ < F S K+ P S K^PIflS^^ . ®1f#^ P S K|gp bfci^ 

m 

10 ^?£ffi-C*#^o X> ^fOji^^l*3V^•rt)i/— :J^^g^TFi^;^i^i^^^e<^*BK^s 



15 \X% 1 (^1t^^ F S Yi^m Ufc 



< F S K^PIfi55^ . 



2 <73lt#% P 



20 mm/&^(omM^s^^ zxm ^-^n ^nso 
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m^^Li^ti:^ h^^K^\/^F sK^m(^:^ y y f^^^-etSo 

s vtc^\zm-5 < F s K^iigp^ . mmm^ p s i.fz.mmzim 

25 fi:mmmm^ P S K^P bfcig?l^tJ:S<3 < 0 2 P S K^PfB^^lc^^d^ttX?!^^ 
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« 

F s Kmm \^fcm.mc^-i < f s Kmmu^ t . mmk^ p s Kmm \^tcm.m^ 

5 'So 

m 

DVD-RWx-f T>VD + RW'f^ :^^m(Dm^M^Wt 

15 y^^:^^, ^n.'f^y^^m(DWmmm^is\f^xhTMmir^:Lt7!)^x^^o 



20 
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1 . mmsm^-^mti:mc(D^dmm 



s 
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1 0 mxitm 1 1 m^(DmnwMm^o 



10 \z.^irh w t ^mmt-r^. m^(Dm^m 1 2 m^<D 



1 4 . BulE^ hv^y^ (D^pfJ: < t T K V';=^1f^%3El2:^tflulB 



1 3:®(OV^■rn^^— :®|B^(^1t#f 

it#<ir^#i-5mixa^ ; 

20 xair^-^tf-t^Wi^i-s. iBiiyiWJ:3^&. 



16. M^(O^IS^l 4:SI^<7)^f^|ai^^$:S:T:^^-fe;^i-§^^^:, 

* 

25 tmmmmx^T h^u::^mmi^^'^\^^xmm^:^^iy hum^^tixif^^im. 

1 7 . w^o^ffl^ 5 1 4 m(D\, ^im7b^-'m^(D^mmw-^T 

XhoX^ 
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tmmm ^fit^t^^ ■ffvm^t^ ^> tfnaiiif^^^m-t-sjuf^^tti^^ h ; 

1 9 . Btnaap^^f*. 

IB^^Ji^y b>as?^^^*Lfc|BiS:a^WJ"r5.l»:^<^^ffllll 7^~^1 93«(^V^ 
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15 2 6. 1S^<Z>ffl^^# U -^tO^ia^cO h 7 ^ \Z.—MMWmL(D^m. 
2 ^(^^«T- 6 t ^ii#1ic t -r 5 ^ If ^<^^IS^ 2 7 :®IB«c<^)|a^#:o 

25 T*fe s ^ ^ -rs H tt^<z)^fflB 2 8 m^msfy^^^ 

m 
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F s K^m ufcmm^m-^ < f s Kmm^^ m2 ©if# p s vtcm 
3 4 . HulSF s Yimm\^m\^^nmk\W!^^^WM^ii^w^^o:> i / 

3 5 . tfFlBF S K^PIJ: £ oT|B^$ tbS^^lt^OS $ f*tulS^»5^ 

10 J; ^ 2 jl»:9-T' 5 i Sri^ f -5 x l»^(^$£ffl^ 3 4 |Bm<^)^v* 

3 6 . tfrlBF s K^P^'fflv^;5ji^!S#:J*t^Ilaig3^l»:$^^c 2i^ 

15 i^iji-s^i^f^iM^i^T^fe^^ii^ii^iri-s. mik(o^'ms Qmm.(o% 

^:lJ;5M3ll^sc>ljiS95>■c•fc§^^^#m^:-r5^ M^<^^m3 ^mm.<o% 
20 3 9. tiiiB p s ¥>Mw^^\^m^wm^''i^\z.^-^^x^m. $ ^LT v > § ;i t 
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